CHAPTER III

EQUIVALENT CIRCUITS OF CONDUCTING LINES  IN
THE STEADY STATE.

IT is evident, and has been quantitatively demonstrated in
the last chapter, that any given uniform conducting line in
the steady state offers a certain resistance at the sending end,
and also offers a certain receiving-end resistance at the re-
ceiving end. That is, the line system, with its distributed
resistance and leakance, may be replaced by a certain equivalent
resistance, or group of resistances, at the sending end, and the
same proposition applies also to the conditions at the receiving
end. Pursuing this inquiry, it may be proved that there exist
an infinite number of groups of resistances which, in the steady
state, may replace the actual uniform line, with its distributed
constants, both at the sending end and at the receiving end.
So that, if we select any one of this infinite number of resist-
ance groups and substitute it for the line, there will be no
change made, by the substitution, in the distribution of poten-
tials, currents, or powers external to the group or equivalent
line conductor. Such an equivalent group of resistances,
capable of being substituted for the line without disturbing
the electrical conditions outside the line, is called an equivalent
circuit of the line.

Although an infinite number of equivalent circuits, made up
of four resistances, exist for any given line, and a fortiori of
more than four resistances, yet there are only two equivalent
circuits that can be made up of three resistances, and none of
less than three. In the case of a single uniform line, either
unloaded or symmetrically loaded, one of these triple groups
of resistances is a star group of three branches, or a T of
resistances, two arms of the T> or two branches, being equal,
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